Estimation of benchmark dose for pancreatic damage in cadmium-exposed smelters.
The aim of this study was to estimate the benchmark dose (BMD) for pancreas dysfunction caused by cadmium (Cd) exposure in smelters. Smelter workers who had been exposed to Cd for more than 1 year and matching nonoccupationally exposed subjects were asked to participate in this study. Urinary cadmium (UCd) was used as a biomarker for exposure, serum insulin and amylase were used as biomarkers for pancreatic effects. In this study, serum insulin and amylase were lower in the smelter workers than in the nonoccupationally exposed subjects. A significant dose-response relationship with UCd was displayed. BMDs in terms of urinary Cd corrected for creatinine were calculated by use of BMDS (version 1.3.2). The benchmark dose lower limit of a one-sided 95% confidence interval (BMDL) for 10% excess risk was also determined. It was found that the BMDL10 for serum insulin and serum amylase was 3.7 and 5.3 microg/g Cr, respectively. Compared to the BMDL for renal damage caused by Cd exposure, identified by the effect biomarkers urinary beta2-microglobulin, urinary N-acetyl-beta-glucosaminidase, and urinary albumin (UALB), it was shown that BMDL10 for serum insulin is the lowest among all values and UALB gave the highest value (5.8 microg/g Cr). This study indicates that Cd exposure can result in pancreatic dysfunction and the effect appears at lower urinary Cd level than renal dysfunction. The endocrine function of the pancreas was affected at lower urinary levels of Cd, compared to the exocrine function, which was seen at higher urinary levels of Cd than those giving rise to renal tubular dysfunction.